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SECOND EBPOBT OF THE COMMISSION. 



To His Excellency the Qovernor and the BonorabU Council of the Common- 
weaUh of Massachusetts. 
The Commission appointed under chapter 465 of the Acts ot 
the year 1903, and termed the Charles River Basin Commia- 
sion, has the honor to make the following report of its pro- 
ceedings and expenditures, in accordance with section 2 of the 
act establishing the Commission. As required by section 5 of 
chapter 9 of the Revised Laws of Massachusetts, this report is 
for the year ending Sept. 30, 1904. 

The Dam and Lock. 
The preparation of the plans and specifications for the dam 
and lock has been the foremost matter receiving the attention 
of the Commission and its force of engineers throughout the 
year. To secure a safe construction of the dam and lock, in a 
form which would be likely to prove satisfactory for many 
years to come, involved some unusual features of engineering, 
which required a development of the entire plan of construction 
before any contracts could be let, and involved the necessity 
of going minutely into details of all plans to be submitted to 
contractors. The engineers have, nevertheless, made excellent 
progress. The Commission is nearly ready to make a prelimi- 
nary announcement of the quantities involved in the first con- 
tract, — that for the main portion of the dam and lock. The 
plans and specifications for this contract are more fully de- 
scribed in the engineer's report, attached hereto. It is ex- 
pected that bids for this contract will be opened in December, 
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1904, aiid if all goes well, the contract will probably be let by 
the beginning of 1905. A perspective plan, in colors, of the 
dam and its appurtenances, substantially as the same will 
appear when the work of the Commission has been completed, 
was sent to the St. Louis Exposition, and was exhibited in the 
Massachusetts building. This plan was the means of attract- 
ing widespread interest in the proposed Charles River basin 
among engineers, both American and foreign. A cut made 
from a photograph of the plan appears at the beginning of this 
report. 

After careful investigation and report by its engineers, the 
Commission voted to establish, as the minimum grade for the 
permanent level of the basin, the grade of 8 feet above Boston 
base, or about 2^ feet below the average high tide. 

The Marginal Conduits. 
The marginal conduits, both on the Boston and Cambridge 
sides of the river, are receiving the attention of the Commis- 
sion and its engineers ; but, since they admit of &8ter con- 
struction than the dam and lock, the contract for the latter is 
to be let first. Work upon the plans for the conduits is pro- 
ceeding satisfactorily. There are two pieces of work to be 
done by the city of Boston which have an important relation to 
the marginal conduit on the Boston side. The first is the work 
of constructing the wall and embankment or parkway in the 
rear of Beacon and Brimmer streets, as provided in chapter 
4t!5 of the Acta of 1903. If the building of this wall by the 
city is contemporaneous with the Commission's work on the 
conduit, a great saving of expense will be secured, both to 
the city and to the Commonwealth. The second piece of work 
is that of establishing a separate system of sewerage in the 
Back Bay district. This plan has received the recommendation 
of the present mayor of Boston, and, if carried out, will be 
a great help toward securing satislactory conditions in the 
Charles River basin. 

The License of the War Department. 

Whereas, the Charles River Basin CommissioD, having authority of 

the Legielature of tbe State of Masaacbiiaette to construct a dam, 

lock and draw, and to dredge canals and channels in the Charles 
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River, at Boston, Maseachuaetts, in accordance witb the provisione 
of an Act of the General Court of the CommoDwealth of Maseachu- 
Betts, approved June 24, 1903, entitled " An Act to authorize the 
construction of a dam across the Charles River between the cities of 
Boston and Cambridge" (Acts and Resolves of Massachusetts, 1903, 
pages 495-501), has sabmitted to the Secretary of War, for his ez- 
aminatioQ and approval, drawings showing the locations and general 
plans of the dimenaions of such structures and works ; 

Now, tlierefore. This is to certify that the Secretary of War, ander 
authority of Sections 9 and 10 of the River and Harbor Act of March 
3, 1899 (30 Stat. L., 1151), and in accordance with the recommenda- 
tion of the Chief of Engineers, United States Army, hereby approves 
the locations and general plans of said dam, lock and draw, as shown 
on the said drawings, which are hereto attached, and hereby author- 
izes the dredging of the canals and channels indicated thereon ; sub- 
ject, however, to the following express conditions and limitations, 
viz. : — 

1. That detailed plana for the lock and dam, and of all channels 
to be dredged outside established harbor lines, shall be submitted to 
the Secretary of War, and that the work be not begun until such 
plana have received his approval. 

2. That the Charles River Basin Commission, or its successors, 
shall operate the lock, at their own expense, as a free navigable 
waterway of the United States, subject to such regulations as the 
Secretary of War may promulgate. 

3. That the emptying of the basin shall be subject. to regulation by 
the Secretary of War. 

4. That the Charles River Basin Commission shall dredge and 
maintain in the basin, from the head of the lock to the channel in the 
river, a channel 100 feet wide and 18 feet deep at mean low water, in 
a location to be approved by the Secretary of War. 

5. That whenever called upon to do bo by the Secretary of War, 
the Charles River Basin Commission shall deepen'2.2 feet the channel 
80 feet wide called for by the present approved project for the im- 
provement of Charles River by the United States, known as the 
project of June 14, 1880, the said deepening to extend as far as 
Brackett's wharf. 

6. That the Charles River Basin Commission shall maintain in 
the Charles River, from the head of the 36-foot channel at Charles 
River bridge to the dam and lock, the necessary depth and width of 
channel for the commerce of the river, as fixed by the Secretary of 
War. 

7. That the alterations in the bridge of the Boston and Maine 
Railroad Company ordered by said Act of the General Court of 
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MasBacbusettB shall be made, approval of the plans by the Secretary 
of War being obtained, as required by law. 

8. That the approval hereby granted shall not be constraed as 
authorizing any invasion of property rights, or any act whereby a 
claim for damages i^ainst the United States might arise. 
Witness my hand this 18th day of May, 1904. 

Robert Shaw Oliteb, 

Acting Secretary of War. 

On the sixth day of September the Commission submitted 
its detail plans for the dam and lock. 

Legislation of 1904. 

Upon the request of the Commission, His Excellency Joho 
L. Bates sent a message to the Legislature, recommending that 
the Commonwealth accept the conditions laid down by the 
War Department. In accordance with the Governor's recom- 
mendation, the Legislature passed chapter 107 of the Besolves 
of 1904, a copy of which will be found in Appendix B of this 
report. 

The Temporary Highway Bridge. 

The Commission is required, by section 3 of chapter 465 of 
the Acts of 1903, to remove Craigie bridge ; and it is essential 
to the satisfactory progress of the work of building the dam 
that portions of the liridge shall be removed within a reasonably 
short time after the contractor for the dam and lock begins his 
work. Traffic over Craigie bridge is large, and of great im- 
portance to many citizens of the Commonwealth ; the Com- 
mission has therefore felt the necessity of providing for the 
continuance of the traffic without interruption during the proc- 
ess of building the dam. To have built a temporary bridge on 
the upper side of Craigie bridge would have been very expen- 
sive and somewhat inconvenient; three drawbridges would 
have been necessary in such a bridge. 

A fortunate solution to the problem was found when the 
officials of the Boston & Maine Railroad consented to allow the 
Commission to use the Boston & Lowell freight bridge, next 
below Craigie bridge, which, under chapter 4(i5 of the Acts of 
1903, the railroad is ordered to remove. By the construction 
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of short approaches to Bridge Street in Cambridge and Leverett 
Street in Boston, and some reconstruction of the railroad 
bridge, a better highway than the present Craigie bridge can 
be secured for traffic. The Commission's plans for such use 
of the railroad bridge have already received the approval of 
the Secretary of War. 

Additional Legislation needed. 

Though the Legislature has granted to the Commission broad 
powers relating to the construction of the dam and lock, some 
doubt has been expressed as to the Commission's authority to 
do the work necessary to utilize the Boston & Maine Railroad's 
freight bridge as a temporary highway bridge. The Attorney- 
General, in an opinion dated Aug. 5, 1904, thus advises the 
Commission : "The suggested temporary bridge would be, in 
my opinion, a technical interference with the right of naviga- 
tion, and in violation of the strict statutory provisions relating 
to tide water," 

Acting upon the advice above stated, the Commission hereby 
requests and recommends that the Legislature give it authority 
to contract with the Boston & Maine Raiboad for the use of its 
bridge, to add to and reconstruct the same for highway pur- 
poses, to erect in tide water such piles and other structures as 
may be necessary for the purposes above stated, and to remove 
the same upon the completion of the dam. 

Hearings. 

During the year the Commission has held several important 
hearings, as follows : — 

On January 26, March 8, April 25 and June 22, delegations 
representing the owners of wharves on the basin and on the 
Broad and Lechmere canals were heard upon the question of 
the width and depth of the lock. An agreement was finally 
reached, establishing the width at 45 feet and the depth at 3.4 
feet deeper than the minimum requirement of chapter 4(j5 of 
the Acts of 1903, making a total depth of 17 feet below mean 
low-water mark, which depth was approved by Col. W, S. 
Stanton, representing the War Department. 
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On February 2, the mayor and others representing the city 
of Boston appeared before the Commission to ask it not to build 
the marginal conduit on the Boston side. Citizens represent- 
ing the property owners on the north side of Beacon Street 
appeared as remonstrants to the proposition made by the 
mayor. 

On August 1, Frederic D. Fisk et als., trustees of the Main 
Street Land Trust, appeared and requested the Commission to 
make a taking of their gravel bank in the vicinity of the new 
Cambridge bridge. 

Proposed Taking of Property for Approaches. 

In order to construct satisfactory approaches to its temporary 
bridge, and to properly connect the dam with the river bank 
on the Boston and Cambridge sides, the Commission finds it 
necessary to make a taking of certain property on the Boston 
side, claimed by Edward W. McGlenen et al., and of certain 
property on the Cambridge side, belonging to George O. 
Proctor. 

Issue of Bonds. 

On the fifteenth day of December, the Commission voted to 
advise the Treasurer of the Commonwealth to make available 
funds to the amount of $250,000 for the year 1904. Bonds to 
the amount named were issued under the title of "The Charles 
River Basin Loan," and sold by the Treasurer. Of this sum 
the Commission expended, to and including Sept. 30, 1904, 
150,387.47. 

Payments to the Sinking Fund. 

Payments to the sinking fund on the Charlea River Basin 
Loan have been made to the amount of |11,307.54. 

General Statement. 
On July 25, William S. Toungman was appointed by the 
Commission to serve as its secretary. 
The following additions were made to the engineering 
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K.... 


PosiUon. 


Appointment. S*"-"*^- 


Edward C.Shern 


ta 




Dec. 10, 1903 


- 


Arthur W.TIdd, 


ta g 




Feb. 4,1904 




Leonard P. Woo 


m m 




Nov. 23, 1903 


Promoted to aealstaut en- 
gineer .lunp SI, im. 
Pramoied toaeBl8t.inten- 


J. Albeit Holme 
William C. Pick gl 


D ft ma 




Nov. 2,1903 
Jan. 14.1904 


Walton H. Seare 


Met oa 




Aug. IB, 1S04 




Herbert W. Olin te 


m m 




Soy. 2.1903 


- 


Walter P. Monlto 






Jan. 21. 1904 


Resigned Feb. 11, 1904. 


Mortaa f. Sanbo 


tram m 




Pell. 10. 1904 


- 


Fredei'tc C. H. E 
Ethelrn B. Mart 


d 




Oct. 19.1903 
Feb. 18, 1904 




Albert J. Holme 


D h m 




Oct. 3,1903 




Eobert G. Barrett, 


ROfta 




Aug. 6,1904 


Beslgned Sept. ao, 1901. 


Balpb E. Hadle7 


Bo m 




Aug. 19. 1904 


Beslgned Sept. ^,1904. 


Frank A.MoDona 


Ro m 




Aug. 8,1904 




Edward L.LIQCO 


Eo m 




Oct. IB, 1903 


BcBlgned Sept. -H), 1904. 


Alfred Wm. Tree 


C k m Be g 


Oct. 16,1903 





The Commission engaged Gay Lowell, Esq., as landscape 
architect and architect, 

A field office waa established at 12 Bridge Street, East 
Cambridge, 

The lease of the Commission's offices at 367 Boylston Street 
was renewed for two years. 

Consultations wore held with the following : — 

With mayor and heads of sewer division of street department 
andof park department of Boston, concerning the marginal con- 
duit and the embankment. 

With United States Army Engineers, concerning license, site 
of lock, temporary bridge, etc. 

With Boston & Maine Raihroad officials and representatives 
of shipping interests, concerning location of lock and di-aw in 
new railroad bridge. 

With Harbor and Land Commissioners, concerning location 
of bridges. 

A careful survey by soundings was made by the field force. 

Contracts were made with Gow & Palmer for borings. 
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A contract waa made with Luther H. Shattuck for photo- 
graphs. 

An agreement waa made with Spaulding Print Paper Com- 
jfflny for blueprinting. 

Fifteen hundred copies of the first annual report of the Com- 
mission were printed, 100 copies of which were bound in cloth, 
at a total cost of 163.72. 

Statement of Expenditures. 

The total amount of expenditures for the year beginning 
Oct. 1, 1903, and ending Sept. 30, 1904, is $49,954.46. The 
total amount from July 29, 1903, the date of the organization 
of the Commission, to Sept. 30, 1904, is $50,387.47. 

The geueral character of these expenditures is as follows : — 
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»n,368 02 
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»11,368 02 
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478 00 
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Clacks and sMnographws, . 




Stationecy and printing. 
PoBliKre, express and telegrams, . 
Fnmitare and flxtare 

Telephone and lighting, 




MiscellaneooB expenaea, 


113,392 65 


Engineering. 
Chief engineer and dlrtBiOD en- 




«9.869 24 

10,494 09 

2,900 00 

6S2 00 

189 86 

60 00 
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40 28 

2,092 81 
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200 03 
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199 01 
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23 34 
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6S2 00 
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194 03 
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Wagon hire, . 
Stationery and pcintiog 
Postage, express and te 
Instrnroents and Wols, 
Enginee ring and draftin 
BooltB, maps and pb 


egraaia, , 

g supplies; 
>tagrapbic 




Fnmitnre and fixtures, 
Alterations and repairs of bnlld- 

iog, — mainofBce, . 
Telephone and ligbtiag, — main 




Telephone, liRhting, heating and 
care of bniiding. — sub-offlee, . 
Rent,— mainotfice. 
Rent of field office. 

Miscellaneous expenses. 


31,989 66 
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Araounti brought fonoard. 




»44,»49 20 




«4S,3S2 21 












Labor, 


$4,146 n 




•4,146 11 




TruvBllIntt, 






18 16 














JobWng and repairing, ! '. '. 


62 
34 64 




92 
34 64 


























80 06 




80 96 




Iron pipe and valvBB, . 




















108 54 




lOSGl 




Cemeni 


24 76 




24 76 














UnclBsiifled Bnpplles, . . . 


3 70 




3 70 


















6,009 26 




6,006 26 



















The foregoing expenditures have been distributed among the 
various objects or works, as follows : — 





For Ibe Tear 

■DdinE 
Sept. ». I«OI, 


From^M^nnlngof 


Dam, . ... . . . , . : 

Lock, .... 

Drawbridge 

Highway 

Temporary bridge, 

Dcedeing in basin 


913,359 26 

16,164 12 

8,161 94 

703 28 

60 92 

984 84 

614 29 

1,922 73 

893 52 

7.481 02 

708 66 


«13,392 SO 
16,283 12 
8,234 92 
716 66 
60 92 
984 84 
621 29 


LechmerB canal ... 

Boston marginal condnit 


909 62 
7,687 02 
741 90 




t4g.954 46 


»60,387 47 





The report of the chief engineer follows. 
In Appendix A will be found chapter 465 of the Acts of 
1903, indexed. 

Respectfully submitted, 

HENRY S. PRITCHETT, 
HENRY D. TERXA, 
JOSHUA B. HOLDEN, 

Charles Biver Basin Ci/mmission. 
BoaTOH, Dec. 30, 1904. 
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REPORT OP THE CHIEF ENGINEER. 



To the Charles River Basin Commission. 

Gentlemen : — The following is a report of tlie work of the 
engineering department for the year ending Sept. 30, 1904. 

Organization. 

Mr. John L. Howard continued as division engineer in charge 
of field work ; and on Novembet 2 Mr. Frank E. Winsor, who 
had been previously engaged, reported for duty as division 
engineer in charge of designing, drafting and other office work. 

Mr. Frederic P. Steams continued as consulting engineer. 

Mr. Guy Lowell was consulted at intervals after July 1, in 
the study and design of features of the dam which especially 
required expert judgment in architecture and in landscape 
architecture. 

The engineering force at the beginning of the year numbered 
4, and was increased from time to time ae the work required, 
until on August 22 it reached a maximum of 21. The force 
at the end of the year numbered 18. 

The names of the assistants in the engineering department, 
not mentioned above, who have been employed for not less 
than one month, are given below, with the position last held, 
together with an indication of the work performed by them : — 



John N, Febguson, . 

Edward C. Shbruan, 

Akthdr W. Tidd, . 

Leonard P. Wood, . 
J. Albert HoufRS, . 



Asaiatant Engineers. 

Hydraulic studies, estimates and miscel- 
laneous office work. 

DesigDB and studies for masonry and 
steel work. 

Designs and studies for masonry, esti- 

Hydraulic studies and itructural dettuls. 
Field work. 
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Draftsmen, InstruTnerUvwn, elc. 
Wii-LiAH C. PiCKBBSOiLL, . Draftsman. 

Jennie L. Eawson,. . , Clerk and steaograpber, — administrative 
work, accouQta, letters, and compiling 

Mechanical assiatant. 

InstrumentinaQ. 

iDstrumentman. 

Instrumentman. 

Clerk and stenographer. 

draftsman. 

Rodman. 

Kodman. 

Itodman. 

Kodman. 

Clerk a 



Walton H. Sears, , 

HkRBERT W. OLMaTED, 

MoHTON F. Sanborn, 
Frederic C. U. Eichorn, 
Etheltn B. Marlatte, 
Albert J. Holmes, . 
Robert ,E. Barrett, 
Kalph E. Hadlky, . 
Frank A. McDonald, 
Edward L. Lincoln, 
Alkred Wm. Treen, 

General Statement. 

As the previous report of this department covered a period 
of lesa than a month, the first VFork of the new year was to con- 
tinue the organization of the engineering force ; to purchase 
ftirniture, inatruments and office supplies ; to fit up the offices; 
and to make studies of the plans and data received from the 
committee on Charles River dam. 

The danger of plans and records being destroyed by fire led 
to the early design and construction of a fire-proof vault, with 
fittings, in the basement of the Standish building. This vault 
is independent of the remainder of the building, is fitt«d with 
plan cases and book shelves, and is of suflScient size to provide 
for any plans, books or other records that may be used by the 
Commission. 

Permanent Elevation of Water in the Basin. 
After careful consideration, it was decided that the perma- 
nent elevation of the water in the basin should be established 
at 8 feet above Boston city base, or 7.36 feet above mean low 
water. This elevation will be used as a basis for dredging and 
other work ; but as a rule, during the daily fluctuations at high 
tide the water will be permitted to rise above grade 8. It is 
possible, also, that the water will be allowed to rise two or 
three tenths of a foot above that elevation in the latter part of 
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the spring, and at other times when the water is available, to 
a<x-uiuulate storage for dry periods. 

The principal coaditions which render a low grade desirable 
are the effects on ground water elevations, the more effective 
drainage of the marshes and other low lands along the river, the 
lower overflow oi^nings in the Boston and Cambridge marginal 
conduits to take the aewer overflows in times of storm particu- 
larly at high tide, the lower grade that will be required for new 
bridges over the river, and the advantage in the probable future 
elimination of the grade crossings of the Boston & Albany Bail- 
road in Cambridge. 

Dam and Lock. 

The construction of the dam forming, as it does, the most 
important part of the work to be done by the Commission, a 
somewhat detailed statement wUl be made of the various fea- 
tures of the dam as it is being designed, and of the preliminary 
work connected therewith. 

jLpproval of War Department, 

Section 2 of the act establishing the Commission provides 
that " The Commission, whenever the Commonwealth has been 
authorized by the United States to build a dam and lock under 
the provisions of this act, shall proceed to do the work herein 
required of it, and shall in the meantime make examinations 
and plans therefor." 

Work was begun at once upon plans for the dam and lock, 
to be submitted to the Secretary of War ; and two plans were 
completed, dated Dec, 1, 1903, to be sent with the application 
for approval. Later, when borings had progressed sufficiently 
so that the proposed location of the lock could be shown, an 
additional plan was made, to flle with an amended application. 
This plan, with one of those accompanying the original appli- 
cation, was forwarded with the amended application ; the latter 
dated Dec. 1, 1903, and entitled "Plan showing proposed 
dredging for channels in Charles River and dredging in Broad 
and Lechmere canals, in accordance with chapter 465 of the 
Acts of the year 1903; " the former dated Jan. 5, 1904, and 
entitled " Plan of preliminary location of lock and draw in pro- 
posed dam to be constructed across Charles River, between 
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Boston and Cambridge, and of preliminary location of drair in 
new bridge which may be constructed by Boston & Maine Kail- 
road, in accordance with chapter 465, Acts of 1903." Both 
plans were general in character, and showed only the ontline 
of the proposed work. 

The approval of these plans by the Secretary of War, dated 
May 18, 1904, contained the reservation ; " That detailed plans 
for the lock and dam, and of all channels to be dredged outside 
established harbor lines, shall be submitted to the Secretary of 
"War, and that the work be not begun until such plans have 
received his approval,'' 

Work on the detail plans was carried on as rapidly as it was 
possible to determine the general features and design the various 
details of construction. Two plans, dated Sept. '2, 1904, were 
forwarded to the Secretary of War on September 6, with the 
application for approval. One plan was entitled "Plan of dam 
and lock; " the other, " Plan showing dredging to be done in 
Charles River between harbor lines in connection with the con- 
struction of the dam and lock." 

Gh'ade of Dam, 

The grade of the dam has been placed at about 21 feet above 
Boston city base. 

Studies were made of the relative advantages and disad- 
vantages of a high and low grade dam. Considerable attention 
was given to records of present and past traffic through the 
draw of Oraigie bridge, showing the number of vessels that 
would and would not require the opening of the draw in a high- 
grade dam, and to records of traffic over Craigie, M'arren and 
Oharlestown bridges, to determine the effect of a high-grade 
bridge upon teaming. 

It was decided that the dam shonld be at a grade satisfactory 
for heavy teaming, with approaches that would not make it nec- 
essary to reduce the size of loads which could be transported 
on the practically level streets in that vicinity ; and that the 
amount of time lost by openings of the draw for tugs and 
mastless vessels could be more than compensated for by in- 
creasing the width of the highway over that at present existing, 
particularly at the drawbridge. 
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Park. 
Studips and estimates of cost were made for various types of 
dams, from a structure little wider than needed for the highway 
to one ha\ing a park area of several acres. A design for a dain 
with a park on the up-stream side of the highway has been 
adopted, which will involve little increased cost over the designs 
for a narrow dam, as it will reduce materially the amount of 
masonry in retaining walls on the basin side of the dam, by 
lessening their height. It provides, in addition to the highway, 
a iiark area of nearly 7 acres, which is about two-thirds the size 
of the present Charlesbank, An estimate shows that the addi- 
tional cost of the park will be about one-eighth of the value 
of an equal amount of adjacent land in Boston, or about one- 
fouith of the value of such land in Cambridge, 

Highway. 

The highway over the dam is to be 85 feet wide, consisting of 
two sidewalks each 10 feet wide and a 65-foot roadway, giving 
ample width for a double street car track. This width of high- 
way was determined after a study of traffic at this point com- 
pared with that over other bridges throughout the city, and 
of highways and bridges subject to heavy traffic in other large 
cities. 

Preliminary consideration was given to the questions of both 
tempomry and permanent pavement on the completed structure. 

Skufroff Dam. 

The design of this structure and the study of various condi- 
tions likely to arise during its construction were given much 
attention. Several types of structures were considered, and 
studies were made for protection from liigh velocities during 
construction. 

Lock. 

All studies were at first made on the basis of the minimum 
dimensions for the lock prescribed by the act (length 350 feet 
between gates, width 40 feet, depth 13 feet below Boston base) . 
Designs and studies for a lock of these dimensions were ad- 
vanced toward completion when jt was decided to enlarge the 
dimensions of the lock by making it 5 feet wider and 3.4 feet 
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deeper than the minimum requirements of the act. This 
change required additional work in designing and in analyzing 
the pressures to determine the proper sections of the masonry. 

It seemed desirable, on account of the large amount of team- 
ing over the bridge, to have the lock entirely above the draw- 
bridge, in order that travel might not be interrupted for the 
length of time required to fill the lock and open the gates. 

The time necessary to fill the lock when locking vessels was 
carefully studied, and the filling gates and the method of 
operating them designed so as not to cause unnecessary dis- 
turbance during the passage of vessels. The question of time 
necessary for vessels of various sizes to pass through the lock 
was calculated for different elevations of the tide. Warping 
machinery for facilitating the passage oi vessels through the 
lock was investigated in a preliminary manner. 

The style of lock gates and method of filling required much 
attention, and considerable information was obtained concerning 
certain European lock gates, notably those at Bremerhaven, 
Kiel, Bruges and D'O-Becse. 

Ice gates for running ice thrpugh the dam were designed in 
connection with the lock. 

Preliminary consideration was given to the question of super- 
structures over the lock gate recesses, and the piers at the ends 
of the lock in the basin and harbor were located, and studies 
made of method of construction. Studies were made of methods 
by which the ends of the lock can be bulkheaded and the lock 
pumped out, should it become necessary, and proper means 



In connection with studies for the lock, an inspection was 
made of the construction and method of operation of the Wel- 
land canal. 

Sluices, 

The first problem in connection with the sluices was to 
determine the area of sluice necessary, and the economic ele- 
vation of the bottom. It was found that the flow of the river 
for the greatest flood of at least seventy-five years occurred in 
Eebruary, 1886; careful studies were made of the records of 
that time, and an estimate was made of the upland flow at 
Craigie bridge after the completion of the basin, during a flood 
of the same magnitude. 
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While the probability of a maximum flood occm-ring in con- 
junction with a succession of high spring tides is not great, 
sufficient sluice area has been provided to take care of a flood 
some 10 percent, greater than the flood of 188t!, in conjunc- 
tioD with continuous spring tides of a height which is exceeded 
but eight times in an average year. In this case there would 
be a rise of the water in the basin of 3 feet above the normal, 
and with the same rise in the basin the quantity of water that 
can be passed would be about 21 per cent, more than the flood 
of 1886 against normal tides, and about '65 per cent, more than 
the flood of 1886 against neap tides. Floods greater than this 
would not endanger the structure at the dam. 

It was considered desiiuble to provide for the passage of 
small pleasure boats and similar craft through the dam without 
recourse to the lock, and the central sluice has been so designed 
as to enable it to be used for that purpose. 

Preliminary designs were made of sluice gates, tide gates, 
and for the central sluice to be used as a small lock. 

Coffer-dams. 

Much time and study was given to the design of coffer-dams, 
within which the lock and sluices are to be built. Test pits 
were dug in land of George O. Proctor on the south side of 
Bridge Street, and in land of the Boston & Maine Railroad on 
the north side of Bridge Street, to determine the class of mate- 
rial into which the ends of the coffer-dam around the sluices 
would penetrate. 

I^oiver. 

The question of providing power for operating the lock, 
sluices and drawbridge was investigated. Dependence on 
water power is i-endered very uncertain by the dry-weather 
flow of the river, the small fall at the dam, and the lact that 
this fall varies with the elevation of the tide. The expense of 
installation and operation, also, would be so great as to make 
any such development inadvisable. The fact that the amount 
of power required will be very changeable, being probably 
greatest in the summer, when the draw and lock will be used 
most, and varying during the day from nothing to a maximum, 
renders uneconomical any plan for developing power by steam. 
Studies and investigations along these lines led to the coDclu- 
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sioD that it would be cheaper and more satisfactory to purchase 
power from one of the electric compaQies. 

As the act provides that the lock shall be kept sufficiently 
free from ice to permit navigation at all times, preliminary 
studies were made for a heating plant, to prevent the formation 
of ice on the large lock gates, to provide heat for the gate- 
houses and other structures, and for insuring the operation of 
the sluice gates. 

Electric Conduits. 

Craigie bridge is crossed at present by the wires of three cor- 
porations. In the new structure it was considered desirable to 
place these wires in permanent conduits, and also to provide 
for the possible need of increased facilities in the future. The 
conduits decided upon in crossing under the lock and over the 
sluices, at which points they form a part of the masonry con- 
struction, are being incorporated into the contract plans for the 
dam and lock. 

Material for Embankments at Dam. 

Twenty-three borings, having a total depth of 582.2 feet, 
were made between July 30 and Sept. 19, 1904, in the basin, 
between the West Boston bridge and Harvard bridge, to ascer- 
tain the amount of selected material tliat can be obtained by 
dredging for use in the embankments at the dam. 

Estimates were made of the probability of being able to 
obtain a part of the filling required to build the dam fiftim vari- 
ous building operations in Boston and Cambridge, where ex- 
cavated material would have to be wasted. The possibility of 
using ashes for filling at the dam was also considered. 



Tlie borings begun at the site of the dam and lock during the 
previous year were continued until Jan. 16, 1904, 42 borings 
being made ; between March 21 and April 2, 1904, 7 additional 
borings were made ; and after the location of the upper retain- 
ing wall and other features of the dam had been substantially 
decided upon, 13 more borings were made, between Aug. 9 
and Sept. 2, 1904 ; making the total number of borings for 
the year 62, having a total depth of 2,463.3 feet. This, added 
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to the boring made the previous year, having a depth of 56.3 
feet, makes a total of 63 borings made at the site of the dam 
and lock, with a total depth of 2,519.6 feet. 

Test Piles. 

Arrangements were made with the firm of Holbrook, Cabot 
& Bollins, of Boston, for drivinj^ a number of test piles at the 
site of the dam, to determine the penetration required for foun- 
dation piles. A study was made of the data fliniished, which 
has to a considerable extent formed the basis of the engineer's 
estimate of foundation piles required, in the contract for the 
dam and lock. 

Soundings. 

The work of taking soundings was begun September 23. It 
was decided that soundings 25 feet apart would be sufficiently 
close to give accurate results when figuring quantities of em- 
bankments, and to enable a close watch to be kept, after the 
beginning of construction of the shut-off dam, to detect any 
washing or scouring by the increased velocity of the current, 
due to the decrease in sectional area. 

The area to include the dam and lock was covered by a sys- 
tem of rectangular co-ordinates, having its origin in a line paral- 
lel with and 500 feet easterly from the centre line of the proposed 
lock, and in a line parallel with and 500 feet northerly from the 
centre of the raiting on the northerly side of the roadway of 
the proposed dam. 

A raft, 103 feet long by 3 feet wide, was built, with one side 
marked every 5 feet from to 100, and the other side, beginning 
at the same end, marked from 100 to 0. The raft was provided 
with mooring rings, cleats and six 30-pound anchors. Two 
pairs of anchors were connected with each other by about 500 
feet of light wire rope, and to each of the other anchors was 
tastened about 500 feet of light Manila rope. One pair of 
anchors was placed at one end of the raft, with one anchor on 
each side of the raft and about 200 feet away from it, and a 
turn was taken around a cleat at the end of the raft with the 
wire rope connecting the two anchors ; the other pair of anchors 
was fastened in a similar manner at the opposite end of the 
raft. One of the anchors, with the 500 feet of Manila rope, 
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was dropped up stream, and the other anchor was dropped down 
stream, from each end of the raft. 

Ranges were erected on Craigie bridge, on the Boston & 
MainQ Kailroad freight bridge and on the Boston and Cam- 
bridge shores of the basin. The raft then being placed approxi- 
mately parallel with the current, one aide of it was brought 
into line with the ranges on Craigie bridge and on the Ireight 
bridge, and the point marked on the raft was brought into 
line with the ranges on the Boston or Cambridge shore, at right 
angles with the side of the raft. Soundings were then taken 
along the side of the raft at the 0, 25, 50, 75 and 100 foot 
points. Upon completion of these soundings, by pulling on 
the wire ropes connecting with each pair of anchors at the ends 
of the raft, and slacking or hauling on the bow and stem lines, 
the raft was moved 25 feet across the current, the side brought 
into line with the next set of ranges with the mark on line 
with the range at right angles to the raft, and another set of 
soundings taken. 

Three sounding rods were used, 15 feet, 26 feet and 36 feet 
long, respectively. The 15-foot rod was made of pine, dressed 
to 1 J inches thick, tapered from a width of 3 inches at the base 
to 11 inches at the top, graduated into tenths, and was used in 
the shallow portions of the river without a weight. The other 
two rods were made of cypress, circular in shape, tapering from 
a diameter of 3 inches at the base to 1^ inches at the top, and 
graduated at each ^W of a foot. At the bottom of these two 
rods an iron casting was used to overcome the buoyancy. This 
casting, which was made of a cylinder 3 inches inside diameter 
and 8 inches high, on top of a plate 1 inch thick and 8 inches 
in diameter, with six |-inch holes bored through it, was fitted 
over the end of the rod, and bolted through it with a |-inch 
bolt. The casting weighed 21 pounds. Six cast-iron rings, 
^ inch thicit and 3 inches in diameter, were also made to be 
slipped over the end of the rod, so that the weight could be 
increased when used in deeper water. A ring was fastened to 
the casting, and, by means of a rope passed through the ring, 
assistance was given to the man taking soundings, by pulling 
on this rope when moving the rod against the current. The 
rod was not removed from the water while taking one set of 



.dbyCoogle 



22 CHARLES RIVEH BASIN COMMISSION. [Jan. 

soundings the length of the raft. As stated above, the taking 
of soundings was commenced but a Bhort time before the end 
of the year covered by this report, and the area covered by 
soundings was 2^ acres. 

First Contract. 

It was considered advisable, almost from the beginning, to 
include the main portion of the work of constructing the dam 
and look in one contract; and plans were laid out with the 
view of beginning construction at the earliest possible date. 
As the work involved the design of most of the features of the 
lock and lock gates, sluices, outlets of marginal conduits, and 
highway, with arrangements for dredging in the canals and 
basin, it became necessary to determine all these features with 
a feir degree of accuracy prior to drawing the contract plans. 

The plans for this contract were erst drawn on the basis of a 
lock of the minimum dimensions required by the act. When 
it was concluded to change the dimensions of the lock, it was 
necessary to modify the designs to such an extent as to very 
largely destroy the usefulness of the previous drawings. 

A set of 19 sheets, 26 inches by 40 inches, which are to be 
lithographed to half size, was nearly completed at the close of 
the year. They cover the principal work necessary to build 
the dam and lock, and to do the dredging required by the act, 
in the basin and in the Broad and Lecbmere canals. 

The contract will not include various appurtenances, such as 
lock gates, sluice gates, tide gates, power plant, heating plant, 
drawbridge, loam and gravel for surfacing the park area, street 
surfecing, fencing, miscellaneous iron and other metal work, 
warping machinery, and outlets for marginal conduits, which 
will be contracted for and installed as the progress of the main 
contract permits. 

Drawbridge. 

Studies which have been made for the draw over the lock 
indicate that some form of bascule or rolling lift bridge will 
best satisfy the conditions at this point. The foundation, 
which forms a continuation of the side wall of the lock, has 
been designed for a bridge of this kind, and can be modified 
as desired when the final type of structure is adopted. The 
width of the drawbridge is to be 85 feet. 
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Temporary Bridge. 
Very careful studies were made of the possibility of main- 
taiiiing traffic over Craigie bridge, and of the handling of 
river traffic, during the construction of the dam ; but it was 
regarded as impracticable to maintain traffic over coffer-dams 
of such Doagiiitude as will be required. A count was made of 
the number of pedestrians, teams and street cars passing 
Craigie bridge for each day in the week, from 6 a.m. to 7 p.m., 
and for one night from 7 p.m. to 6 a.m. ; a similar count was 
made for two days on Warren and Charlestown bridges. The 
results are shown in Table No. 1 : — 
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Studies were also made, and cost estimated, of methods of 
taking care of street traffic on several proposed locations for a 
temporary bridge. 

Auger holes were bored in piles and stringers of the freight 



.dbyCoogle 



24 ClIAKLES RIVER BASIN COMMISSION. [Jan. 

bridge of the Boston i^ Maine Railroad, to detemiine the con- 
dition of timbers with reference to tbv iise of the bridge as a 
temporary hi{rhua_\- britlgp. It aeenied best to utilize this 
bridge for the main portion of the temporary highway bridge, 
as soon as the railroad should haw built ita new bridge. A 
new draiv and a new bridge cast of the draw will be required. 
This method furnishes a satisfactory and economical solution 
of the problem, and will take all street traffic out of the way 
of the contractor for the dam and lock. 

Five borings, having a total depth of 178.5 feet, were made 
at the site of the new work, between Aug. 12 and Aug, 24, 
1904. 

A plan, dated Aug. 11, 1904, was prepared,^to be forwarded 
with the application to the Secretory of War for approval of 
the use of this bridge, entitled "Plan showing tempomry 
highway bridge, to be built mainly on present Boston & Maine 
Bailroad bridge over Charles River between harbor lines, for 
use during construction of dam and lock." 

Boston Maroisal Conduit. 

The fii-st studies necessary were for the purpose of deter- 
mining the size of the conduit and the elevation of the invert. 
These were dependent upon many conditions which had not 
been determined, such as the future separation of sewage from 
storm water ; the ability of the increased pumping plant of the 
city of Boston and of the new pumping plant of the high-level 
metropolitan system to reduce future overflows into the basin ; 
the effect of street wash alone {in the event of the entire 
separation of sewage from storm water) on the water of the 
basin ; and the ability of the fresh water in the basin to take 
more organic pollution, without serious sanitary objection, 
than the present salt water. 

Many calculations were made of the capacity of conduits of 
various sizes laid at or below Boston city base, and the cost 
estimated. 

The run-off of Stony Brook ivas studied, particularly for the 
months of June, July, August and September, during which 
time the use of the basin as a water park would be greatest. 
Accurate gagings made in 1897 of the flow from about .8 of 
the area tributary to the marginal conduit above the dam were 
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used as a basis for deteroiining the future flow at the dam, and 
a comparison of the rainfall of that year with the normal rain- 
fell made it possible to obtain a very fair idea of the run-off to 
be expected during an average season. The records of the 
automatic rain gage at Chestnut Hill were valuable in giving 
the relation between showers in 1897 and those of an average 
year, and in determining the conditions under which such 
showers might overflow from conduits of various capacities 
into the basin. 

Data were obtained regarding the elevations, sizes and 
watersheds of the various sewers, in both Boston and Cam- 
bridge, discharging through overflows into the Charles River ; 
and many insiwctions were made, after storms, of the chftracter 
of the dischai^e. 

The question of the amount of pollution from the sewer 
overflows on the Boston side of the river is one upon which 
there has been considerable difference of opinion , Most of the 
estimates of quantities discharged by sewer overflows have 
been based upon records of the clock gage on the Binney 
Street regulator, maintained by the city of Cambridge, and of 
the recording gage of the metropolitan sewer in Huntington 
Avenue, near Gainsborough Street, In order to obtain addi- 
tional data, recording gages were placed in the manhole of the 
7-foot sewer of the town of Brookline, at the junction of St. 
Mary's Street and Commonwealth Avenue ; and in the man- 
hole of the sewer of the city of Boston, at the junction of 
Hereford and Beacon streets, as these two overflows were 
believed to discharge the largest quantities. Gages were also 
connected with the tide gates at both St. Mary's and Hereford 
streets, for the purpose of obtaining the length of time that 
the discharge is taking place. The gages at Hereford Street 
were started on February 24, and those at St. Mary's Street on 
March 3, all of which have since been operated continuously. 
After they had been in o)}eration two months, gages were 
placed on the remainder of the most active overflows on the 
Boston side of the river, between Hereford Street and Craigie 
bridge ; and soon after May 1, recording gages were in opera- 
tion at the overflows in Beacon Street, at Fairfield, Dartmouth, 
Berkeley and Beaver streets, and at the junction of Brimmer 
and Back streets. While the sewage overflow at some points 
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was considerable, it i3 expected that it will be very materially 
reduced by the completion of the metropolitan high-level sewer 
and the operation of the pumps at Ward Street, with the addi- 
tional pump which is being installed at the Boston main 
drainage pumping station. 

Designs were made, and incorporated in the contract draw- 
ings for the dam and lock, of the portion of the marginal con- 
duit that comes inside the embankment of the dam. These 
include designs of the outlet chamber and tide gates, with pro- 
vision for discharging the ordinary storms through two lines 
of 60-inch cast-iron pipe leading to deep water below the dam ; 
and designs of connections with the basin, making possible the 
use of this portion of the conduit for the purpose of discharging 
the flood flows from the river. 

Some preliminary consideration was given to the question of 
connecting with the marginal conduit the overflow sewers lead- 
ing into the basin between the dam and the Fens, to the design 
of a gate-house at the Fens, and to investigations of the method 
and cost of providing circulation in the Fens. 

A plan was made showing the proposed location for the con- 
duit in the Charlesbank between Cambridge and Leverett 
streets. 

A survey was made to locate the trees in the Charlesbank in 
the vicinity of the proposed location of the marginal conduit. 
Each tree 4 inches or more in diameter was located by means 
of so angle and stadia distance, and the approximate spread of 
the branches determined. A plan was made showing the out- 
lines of the shrubbery, and the location, kind, size and spread 
of every tree, with the location of the old aea walls. 

The location of the old shore line and the outlines of the old 
sea walls, piers and docks within the limits of the Charlesbank 
were obtained from plans in the office of the survey division of 
the city of Boston, one dated 1854, and one shoeing the suc- 
cessive shore lines since 1795. 

Camhridge Marginal Conduit. 
This conduit has been designed from a point on the southerly 
side of Lechmere canal to its outlet below the dam. It is 
expected that the conduit will be built through the East Cam- 
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bridge embaokmeDt to a point near the intersection of the 
Lechmere canal and the harbor line, from which point it will be 
a submerged 60-inoh cast-iron pipe, at an elevation sufficiently 
low to provide for navigation, connecting with the masonry of 
the sluices at the basin side of the dam. It will extend through 
the dam as a masonry conduit, connecting at its lower end 
■with the Bridge Street sewer, and having overflow outlets into 
the most westerly of the sluices. The ordinary flows in this 
conduit will unite at its lower end with the ordinary flows from 
the Bridge Street sewer, and will discharge through a single 
line of submei^ed 60-inch pipe, extending into deep water on 
"the north side of the dam. When the combined Bow of the 
marginal conduit and the Bridge Street sewer is in excess of 
the capacity of the 60-inch outfall pipe, the excess will discharge 
through the outlets previously mentioned into the most westerly 
sluice. 

Dredging in the Basin and in the Broad and Lechhehe 
Canals. 

The Commission is required, by section 4 of chapter 465 of 
the Acts of 1903, to dredge navigable channels in the basin, 
and to deepen the Broad and Lechmere canals by dredging. 
The work as planned will be somewhat in excess of the mini- 
mum requirements of the act, as all material in the basin is to 
be dredged to elevation — 10, Boston city base, and in front of 
the lock the material is to be dredged to elevation — 13, Boston 
city base. This will permit vessels drawing nearly 21 feet of 
water to enter the basin. 

Fifty-nine borings were made in the basin and in the canals, 
to determine the character of the material to be removed. The 
borings had an a^regate depth of 1,255 feet, and were made 
between April 5 and May 6, 1904. 

Descriptions were written and plans made showing the front- 
age of the difl'erent property owners along the basin and on the 
canals, for the purpose of securing releases from the abutters to 
the Commonwealth of any damage that might be done by dredg- 
ing to the required depth, after having driven prime oak piles 
2 feet on centres, as provided in the act. 

In connection with the location of ranges for soundings across 
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Broad canal, placed everj 25 feet, measurements were taken 
of the actual location of the walls at these points. 

Plans were prepared and an estimate made of the cost of 
lowering the siphons under Broad canal. It was found to be 
unneoeasary to change the location of the sewer siphon in Com- 
mercial Avenue under Lechmere canal, as it is just below the 
elevation s]>ecified for dredging, and a proposed method for 
protecting it has been approved by the city engineer of Cam- 
bridge, 

Si^MARY OF Borings. 

The following is a siininiary of borings in the basin and 
canals : — 





Nnmber 
BortuffB. 


Total 


Made during tUe year 


140 


4*79 


Made jjrevlouB to Oct. 


.im 


m.s 













All borings were made bj Gow & Palmer of Boston ; those 
in the Broad and Lechmere canals, and along the Cambridge 
side of the basin between the canals, for 50 cents per linear 
foot, under contract dated April 5, 1904. All other borings 
were made by the same firm, at cost and 15 per cent, for the 
labor, with an allowance for rent of the boring outfit. 

The method of making these borings was described in the 
report of the chief engineer for the year ending Sept, 30, 1903. 

Plans and sections, showing the results of the borings, were 
incorporated in the contract drawings for the dam and lock. 
Six Imndred and thirty samples obtained from the borings were 
kbelled and filed in the vault of the Commission. 

Upland Flow of the Omables River. 

Available data relative to flows of the Charles River were 
examined, and considerable attention was given to measure- 
ments of tlie flow of the river. 

Unusual opportunities were afibrded for the measurement 
of both flood and dry-weather flows. A very heavy rainfall 



.dbyCoogle 



1905-3 



PUBLIC DOCUMENT — No. 71. 



29 



occurred in the latter part of April, amounting to over 5 inches 
in fifty hours, which, coming aft«r the melting of an unusual 
amount of snow and ice, gave opportunities for the measure- 
ment of a large spring freshet in the river. Tiie rainfall for 
June, July and August was less than usual, as shown by the 
following record : — 





Cbestnut 
{tnchflB). 


United States 
Bureau, Boston 


367 BoylBton 
(Inohps). 




2 76 


1.13 


2^ 




146 


1 ■'- 


A 


a 74 










ToUltorUireemoDUig, 


S.»7 


B.47 


■ 



The rain gage at 367 Boylston Street is located on the roof 
of the Standish building, about 80 feet above the street ; and, 
as will be seen from the above tabulation, its records agi-ee 
much better with the records of the Weather Bureau than with 
thoHe at Chestnut Hill. 

The years with less rainfall than above for three consecutive 
months since 1881, as taken from the Chestnut Hill records, 
are given below : — 



..„. 


Inches. 


««.. 


luches. 


,„,. 


Inehea. 


June 




July. . . . 

August,. . . 

Sepwmlier, . . 

TotAl for three 
monlhB, . 


l.Si 

4.01) 


September. . . 

November, . 
Total (or three 


4" 


Jul 




■i41 


AugdBt, . . . 


1.28 


3-0-J 


■""^X.''^. 


..» 


6.M 




ISM. 


«.... 


,«.. 


Inches. 


■8». 


Iacl>«8. 


June, . . . 

July, 

Angust. . . . 


3.36 


April, . . . 

May. . . . 

Tout! forUiree 
montliB. 


1.72 
!.38 


April, . . . 
May. . . . 
June, . 

Totallorlhree 


;': 


niontliH, 


.SO 


6.SS 


„■ 
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Table No. 2 shows the estimated average flow of the Charles 
River at Waltham for weekly periods during the year ending 
Sept. 30, 1904. Prior to the week ending July 16, 1904, the 
flows given in the table are the results of calculations made 
from records kept by the Boston Manufacturing Company at 
Moody Street, Waltham. They are deduced from the horse- 
powers of the water wheels in use, added to the quantity wasted 
over the flash-boards. The area of the watershed above Moody 
Street is assumed to be 157 square miles, except during the 
months of March, April and May, when it is assumed to be 181 
square miles, owjng to the overflow from the Stony Brook water- 
shed of the Cambridge water supply. Since the week ending 
July 9 the flow has been measured at the dam of the Waltham 
Bleachery, and the area of the watershed above this dam is 
assumed to be ll)9 square miles. 

Tabl(! No. 3 shows the number of days from October, 1903, 
to September, 1904, inclusive, when the flow of the Charles 
River at Craigie bridge, estimated from records kept by the 
Boston Manufacturing Company at Moody Street, and by the 
Charles River Basin Commission at ' ' The Bleachery," Waltham, 
was more than 500 cubic feet per second per twenty-four hours. 

Table No. 4 shows the length of time during which a normal 
tide will be above the water in the basin, and the rise of the 
basin during that interval for various rates of upland flow. 
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Table No. 2. — Estimated Weekly Average Flow of Charles River 
at WaUham for the Year ending Sept. 30, 1904. 



Wekk ehdino- 


CubkPeet 


CnblcFeet 


Week endihg- 


Cubt 

CnbloFeet p 

per Sect. 

8«ond. 8^ 


Feet 

le. 


IMS. 


24 




15 


IM4. 

April 9. . . . 


658 8 


52 


n. 






89 




es 


IB, 






670 B 


18 


». 






1(1 




90 


23, 






602 S 


78 


SI. 






59 




88 


SO, 






584 3 


n 


Nov. 7, 






64 




tl 


M«? 7. 
14, 






1,207 7 
430 S 


88 


i\ 






H 




IG 


21, 






286 1 


58 


M, 






48 




31 


28. 






120 1 


26 


Dec. 6. 






M 




IS 


Jnne 4, 






196 1 


24 


1!, 






17 




11 


11. 






178 1 


18 


19, 






fle 




02 


18, 






82 


69 


M, 






111 




71 


25. 






70 


48 


IM 

Jan. -2, 


4. 




109 




70 


July 2, 
9. 






49 


11 
tl 


8, 






M 




15 


la. 






71 


43 


16, 






4" 




10 


28, 






lis 


07 


23. 






n 




40 


SO, 






56 


38 


30, 






87 




55 


Aug. 6, 






58 


34 


Feb. 6, 






86 




54 


13, 






58 


34 


IS, 






87 




55 


29, 
27, 






45 

37 


17 


27. 






Its 




00 


Sept. 8, 






31 


18 


March 6, 






239 




82 


10, 






29 


17 


12. 






6N> 




Ot 


17, 






92 


54 


19, 






6M 




02 


24, 






232 1 


37 


M. 






eeG 




87 


Oct. 1, 






119 


70 


April 2. 






789 




88 









One hundred and flflj'.aeTea equare iDlles 
Feb. 27, 1904, and (mm June 4 to July a, 19W. Ino 

One hundred and etghty-one wgnare miles of wi 
May 28, 1904, IncluBlTe. 

One hundred and atxty.nlne square miles at WJ 
Oct. 1, IBM, luclusive. 



-alershed area from Oct. 10, 1903, K 
rshed area from March 5, 1S04, tc 
rshed area from July 18, 1B04, tc 
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Table No. n. — X'imber of Dayx from Octofffr, 1903, to Septem- 
ber, 1904, inclusive, when EMimnted Flow of Charles River at 
Craiyie Bridge (Ci* ^fore than 300 Cubic Feet per Second for 
Twnty-foHT Hours, from Recmle kept hy Boston Manufactur- 
ing Company at Moody Street, and by the Charles Rirer Btutit 
Commiasion at " The Bleacher y," Waltham. 



Mouth. 


1 

i- 


K 

4 
r- 


II 

!J : II 


u 

11 


•Ii 
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pi 


1 

OS 


S 
1 

5 
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DecemlH 
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» 


10 
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'' 


M 


I.SS 

B.76 




03 

su 

4S 


Tota 


«, 


t> 


18 


13 




' 


66 1 «.*S 


w 


S4 



Table No. 4. — Time during which a Normal Tide will be above 
tlie Water in the Basin, and Rise of Basin during that Interval 

for Various. R-'tes of Upland Flow. 



Rate of Up. 
(Cubic Feel 


Time Harbor will 
bB KbovB B«BlD. 


Rise at 

BasLn 
(Feet). 


Rale of Up. 
laod Flow 
(Cubic Feet 

Second). 


Time HHFbor will 
be above BaBln. 


Rise or 

Baeln 
(Feel). 


BOO 


ours 


M,».».. 


.20 


3,000 
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1.0! 


1,000 


3 


n 


.30 
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3 8 


l.M 


1J500 


3 


36 


.M 


^000 


a 68 


1.51 
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3 


30 


.7! 
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3 


■16 
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Measurements of Maximum Flow in Charles River. 

Preparations for measuring the maximum flow in the river 
during the spring of iy04 were made by setting gage boards on 
the up-stream and down-stream faces of the Ames Street bridge 
over the Charles River and of the Centre Street bridge over 
Mother Broolt in Dedham ; and by setting a gage board above 
the Moody Street bridge, with one at the outlet of the tail-race 
from the plant of the Boston Manufacturing Company at 
Waltham. A Fteley & Stearns current meter was also obtained 
and rated by the hydrographic branch of the United States 
geological survey. Soundings were made through the ice to 
obtain a cross-section of the bed of the river at the Ames Street 
bridge, and of the bed of Mother Brook at the Centre Street 
bridge. 

From 9 a.m. on April 27 to 11 a.m. on April 29, over 5 inches 
of i-ain fell, varying from 5.17 inches at the Weather Bureau to 
5.20 inches at Chestnut Hill and 5.57 inches at the Cambridge 
City Hall. This rainfall has been exceeded in amount, for 
the same or a shorter period of time, only twice since Jan. 1, 
1882. 

Current meter measurements were taken of the flow of 
the Charles River at Ames Street, of Mother Brook at Centre 
Street, of Long Ditch at Needhara Street, and of Wigwam 
Brook at Washington Street. These measurements showed a 
maximum flow of about 2,130 cubic feet per second on May 2 
in the Chai'les River above Mother Brook, or at the rate of 
10.8 cubic feet per second per square mile of watershed. At 
the same time tlie amount flowing in Mother Brook was found 
to be about 558 cubic feet per second, which is about 2(5.2 per 
cent, of the total flow of the river at that point. 

At the Waltham dam the measurement showed a flow of 
l,3i>3 cubic feet per second per twenty-four hours on May 3, 
During the same time the water above the Waltham dam rose 
at the rate of ,4 foot in twenty-four hours. This rat« of increase 
in the storage between Waltham and Newton Lower Falls is 
equal to a flow of about 93 cubic feet per second, which, added 
to 1,363, makes 1,456 cubic feet per second, the yield of the 
river at Waltham, or about 8 cubic feet per second per square 
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mile of watershed- Assuming that the riin-off from the watei- 
shed between Waltham and Craigie bridge was at the same rate, 
would give a flow at Craigie bridge of about 1,912 cubic feet 
per second. The maximum flow at "Waltham, however, appears 
to have been on May 2 when the party was occupied in meas- 
uring the flow at Dedhsm ', and tlie eiitiuiated flow at Craigie 
bridge, using the records of the Boston Manufacturing Company 
for May 2, would have given a flow of a trifle over 2,000 cubic 
feet per second at Craigie bridge as the run-oflT on that day. 

Diagram No. 1 shows the estimated daily average spring flow 
of the Charles River at Moody Street, Waltham, and the amount 
of rainfall at Chestnut Hill for the spring months. It is inter- 
esting to note that the crest of the flood caused by the large 
rainfall of April 27 and 28 did not reach Waltham until May 2. 

Measurementa of Minimum Flow in Charles River. 

Examinations were made of the dams across the river at 
Watertown, Bemis, Waltham Bleachery and the Boston Manu- 
facturing Company, to determine which location presented the 
most favorable conditions for more accurately measuring the 
dry-weather flow of the river. The dam of the Waltham 
Bleachery and Dye Works was selected as the best place, and 
a recording gage to show the depth of water flowing over the 
crest was put in operation at that place on July 8. No water 
is osed at this point for developing power, but water is taken 
from a canal about 11 feet wide, for washing purposes. The 
flow is quite uniform, however, and measurements were taken 
with a current meter to determine the average amount flowing 
through the canal. The dam is about 189 feet long. It has a 
stone crest about 16 inches high, with a 5-inch timber on top, 
and on top of that a 4-inch timber, making the fall about 2.1 
feet. The up-stream side is a gradual slope of about 2 to 1, 
and the fall is over a sharp-cornered crest, 4 inches wide. 

As the flow of the stream diminished during the summer, it 
was decided to contract the length of the overflow, in order to 
obtain a more accurate measurement of the minimum flow. 
Flash-boards about 10 inches high were put on, leaving a 
space 30 feet wide near the centre of the stream. This portion 
of the crest was carefully levelled with an engineer's level, and 
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elevations taken 2 feet apart showed no variation of more than 
.005 foot in tlie length of the weir. The edge of the crest was 
sharp, and air liad free access behind the &lling sheet of water. 

The minimum flow was observed on September 10 and 11, 
when the depth of water over the sharp-crested weir, 30 feet 
long, was .15 foot. This equals a discharge of about 6,8 cubic 
feet per second, and, added to 20 cubic feet per second {the 
amount fiowiug in the canal for washing purposes, as determined 
by current meter measurements the same days), gives a mini- 
mum Bow of about 26 cubic feet per second ; which, on a water- 
shed of 169 square miles, is equal to a yield of about .15 cubic 
foot per second per square mile. 

Diagram No. 2 shows the estimated daily average dry 
weather flow of the Charles River at the Waltham Bleachery, 
and the rainfall at Chestnut Hill for the same period. 

Traffic through Draw of Craioie Bridge. 

A record was kept of the traffic through the draw of Craigie 
bridge, giving the tonnage, draft and time of passage of ves- 
sels of diflerent kinds. The time actually consumed by some 
of the typical coal barges in passing the draw ivas carefully 
observed, and the rate of starting and stopping determined. 
Records were also obtained from the street department of the 
city of Boston, showing the number of draw openings per year 
at Oraigie bridge from 1871 to 1902, and the number of ves- 
sels passing from 1885 to 1902. 

The results of the records obtained are shown by the follow- 
ing diagrams : — 

Diagram No, 3 shows the weekly total of cargoes, iu tons, 
passing Craigie bridge for the year ending Sept. 30, 1904. 

Diagram No. 4 shows the monthly total of cargoes, in tons, 
passing Craigie bridge since Sept. 30, 1899. This diagram 
indicates a quite regular decrease in the amount of tonnage for 
the last five years, with the exception of the year 1900-1901, 
when the construction of the foundation for the piers of the 
new Cambridge bridge caused a large increase in the traflic at 
Oraigie bridge. 

Diagram No, 5 shows the yearly number of vessels passing 
Craigie bridge since Sept. 30, 1885, and the number of times 
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the draw was opeDod per year siace Sept. 30, 1871, the only 
complete years covered by existing records. 

Ice formed in the river in the latter part of December, remain- 
ing there until after the first of March. Traffic through the 
draws was absolutely closed, on account of ice, from Januaiy 3 
to January 7. The draw of Craigie bridge waa opened in Febru- 
ary only 42 times and in January 82 times, a total of 12i open- 
ings in two months, — the smallest number of openings for two 
consecutive months in the last ten years. 

MlSOELLAHEOUS ENGINEERING WORK, 

The following is a brief statement of engineering work per- 
formed, in addition to that mentioned in connection with the 
above subjects ; — 

Surveys were made of Craigie bridge and vicinity, of the 
Boston & Maine Railroad freight bridge and approaches to 
same, and of the Broad and Lechmere canals. Bench levels 
were run on the Boston side of the river from Craigie bridge 
to the Fens, and on the Cambridge side irom Craigie bridge 
to the new Cambridge bridge and around the ends of the Broad 
and Lechmere canals. 

A testing station for tapes was laid out on the Charlesbank 
wall with a 100-foot tape that had been verified by the Bureau 
of Standards at Washington, D. C. Base lines were measured 
along the Charlesbank wall and along the wall of ' ' The Front " 
on the Cambridge shore, and the distances between the trian- 
gulation points used by J. R. Freeman, chief engineer of the 
committee on the Charles River dam, were carefully calculated. 

Although the angles of the triangulation system used by Mr. 
Freeman in his survey of the basin had been adjusted by the 
engineering force under his direction, it seemed advisable to 
have the location of the triangulation points used by him estab- 
lished on a system of rectangular coordinates referred to liie 
true north line through the centre of the State House as a basis, 
which is the system adopted by the Boston Board of Survey and 
the Metropolitan Park Commission in their work, A survey 
had beeii made for the Boston water department of the street 
lines adjacent to the Charles River between Leverett Street and 
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Beacon Street, and coordinates referred to lines 50,000 feet 
south and east of the State House determined for the different 
points used in tliis survey. These points were connected with 
the triangulation points in the lower basin used by the party 
under Mr. Freeman, and the coordinates of the points called 
" Coleman," " Granite," " Charlesbank" and " Circular Land- 
ing" were determined. The work was done in December, with 
considerable variation of temperature. In making the con- 
nection between the survey points of the Boston water depart- 
ment in Cliarles Street and the triangulation points on the 
Charlesbank wall, the angles were repeated three times and 
afterwards adjusted. A Buff & Berger transit was used, read- 
ing to 30 seconds. In the triangulation across the basin three 
Buff & Berger instruments were operated simultaneously ; 
angles were repeated twelve times, six direct and six reverse. 
Readings from both verniers were recorded, and a mean taken. 
A traverse was carried across the river, using Craigie bridge 
and the Boston & Maine Railroad freight bridge, and a con- 
nection made with the triangulation point called ' ' Granite " 
on the Cambridge side of the river. 

New detail topographic plans, on a scale of 40 feet to the 
inch, were made of the area from the Boston & Maine Railroad 
freight bridge to the new Cambridge bridge, including the 
Broad and Lechmere canals. All plan work of this character 
was reduced to a system of rectangular coordinates referred to 
the State House. 

A topographic map of the drainage area above Craigie bridge 
was prepared, showing the limits of the watershed and the 
various diversions for water supply and other purposes. A 
capacity diagram of the proposed basin was made, for use in 
the various hydraulic computations connected with the flood 
discharge through the dam. 

A large perspective view of the proposed boBin was made, 
showing the dam and lock in the foreground. 

The total number of finished plans prepared was 60, besides 
many diagrams and designs. 

Tide records were looked np, and tabulations of spring and 
neap tides were prepared from the records of the metropolitan 
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sewerage works and from tables of predicted tides. A record- 
ing tide gage was established in the house of the drawtender 
at Craigie bridge on January 30, and since that date a record 
of the rise and fall of the tides has been kept on file in the office 
of the Commission. 

Fifty-five photographs were taken by Mr. Luther H. Shat- 
tuck, under contract dated March 26, 1904. 

Respectfully submitted, 

HIRAM A. MILLER, 

Chief 
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[CHAPTEE 465 Ot THE AOTH OF THE YBAB 1903.] 

An Act to authorize the Cohstruction of a 

Dam across the Charles River between the 

Cities of Boston and Cambridge. 
Be U enacted, etc., as follows : 

Section 1. The governor of the Commonwealth, ^2^'™"^er 
with the advice and consent of tlie council, shall ap- commi^n, 
point three commiaHionera, residents of the metropol- term, etc. 
itan parks district, who shall constitute the Charles 
river basin commission, hereinafter called the commis- 
sion, and who shall be sworn before entering upon the 
duties of their office. One commissioner shall be des- 
ignated by the governor as chairman, and two commis- 
sioners shall constitute a quorum. The term of office 
shall be three years, and all vacancies shall be filled by 
the governor, with the advice and consent of the coun- 
cil. Any commissioner may be removed by the gov- 
ernor, with the advice and consent of the council, for 
such cause as he shall deem sufficient and shall assign 
in the order of removal. Each commissioner shall re- compenaaoon. 
ceive an annual salary of such amount as the governor 
and council shall determine. 

Section 2. The commission may appoint a secre- powerBand 
tary, engineers and assistants, shall keep accurate ac- " ' 
counts of its expenditures, and shall make an annual 
report of its doings, including an abstract of its ac- 
counts, to the governor and council. The commission, 
whenever the Commonwealth has been authorized by 
the United States to build a dam and lock under the 
provisions of this act, shall proceed to do the work 
herein required of it, and shall in the meantime make 
examinations and plans therefor. 

Section 3. The commission shall construct across nam m be 
Charles river, between the cities of Boston and Cam- ^"JTchSieB 
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bridge, a dam, at least sufficiently high to hold back 
all tides and to maintain in the basin above the dam a 
subBtantially permanent water level not leaa than eight 
feet above Boston base. The dam shall occupy substan- 
tially the site of the present Craigie bridge, which shall 
be removed by the commission. The dam shall be not 
less than one hundred feet in width at said water level, 
and a part thereof shall be a highway and the remainder 
shall be a highway, or a park or parkway, as the com- 
mission shall determine. The dam shall be furnished 
with a lock not less than three hundred and fifty feet 
in length between the gates, forty feet in width and' 
thirteen feet in depth below Boston base, and sliall be 
built with a suitable drawbridge or drawbridges, waste- 
ways and other appliances. The part of the dam used 
as a highway shall be maintained and operated in the 
same manner as the Cambridge bridge, and under the 
laws now or hereafter in force relating to said bridge, 

channels to be SECTION 4. The commlssiou shall dredge navigable 
viredged. channels in the basin from the lock to the wharves 

between the dam and Cambridge bridge, to Broad 
canal and to Lechmere canal, the channel to be not 
leas than one hundred feet in width and eighteen feet 
in depth ; shall dredge Broad canal to such depths as 
will afford to and at the wharves thereon not less than 
seventeen feet of water up to the Third street draw, 
not less than thirteen feet of water from the Third 
street draw to the Sixth street draw, and not less than 
eleven feet of water from the Sixth street draw to the 
railroad draw, and not less than nine feet of water for 
on^ hundred and twenty-five feet above the railroad 
draw ; shall dredge Lechmere canal to such depths as 
will afford to and at the wharves thereon not less than 
seventeen feet of water up to and including Sawyer's 
lumber wharf, and not less than thirteen feet of water 
from said wharf up to the head of the canal at Bent 
street; all depths aforesaid to be measured from the 
water level to be maintained in the basin. 

MsDDerof The commission shall do all such dredging and all 

strengthening of the walls of the canals and of the 
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basin where dredging is done by the driving of prime 
oak piles two feet on centres along the front of aaid 
wharves or walls, and all removing and relocating of 
pipes and conduits made necessary by such dredging, 
BO that vessels requiring a depth of water not exceed- 
ing the respective depths above prescribed can lie along- 
side of, and in contact with, the wharves; and this work 
shall be done in such manner as to cause the least pos- 
sible inconvenience to abutters, and shall be finished on 
or before the completion of the dam ; and after the walla 
or wharves have been so strengthened, all repairs on or 
rebuilding of the walls and wharves shall be done by the 
abutters. 

The commission shall do such dredging in the basin cawftin other 
outside of the channels aforesaid as may be necessary rtona. bk. 
for the removal of sewage, sludge or any offensive de- 
posit; shall do sQch other dredging as it shall deem 
proper, and shall take all proper measures for the de- 
struction of malarial mosquitoes in the basin and its 
vicinity. 

Section 5. The commission, before the completion mk»iiuii 
of the dam, shall construct marginal conduits on the (^uatrucied, 
north side of the basin from the outlet of the overflow 
channel in Binney street to a point below the dam, and 
on the south side of the basin from the present outlet 
of the Back Bay Fens to a point below the dam, and 
may construct an extension thereof toward, or to, St. 
Mary street, the conduits to be used to receive and con- 
duct below the dam the overflow from sewers and the 
surface drainage and other refuse matter which would 
otherwise pass into the basin. 

Section 6, The commission, for the purpose of S?"*"" '"S?*' 
carrying out the provisions of the preceding sections, «»teii,a(c. 
may from time to time take- in fee or otherwise, by 
purchase or otherwise, for the Commonwealth, or the 
city of Boston or the city of Cambridge, as the com- 
mission shall determine, lands, flats and lands covered 
by tide water on Charles river, by filing in the registry 
of deeds for the county and district in which the lands 
or flats are situated a description thereof, sufficiently 



.dbyGoogle 



42 APPENDIX A. 

accurate for identification, Bigned by a majority of the 
commissioners; and any person ■whose property is bo 
taken may have compensation therefor as determined 
by agreement with the commisaion, and if they cannot 
agree, the compensation may be determined by a jury 
in the superior court for the county where the property 
is situated under the same provisions of law, so far as 
they are applicable, which apply in determining the 
value of lands taken for highways under chapter forty- 
eight of the Revised Laws, upon petition therefor by 
the commission, or by such person, filed in the clerk's 
office of said court against the Commonwealth or the 
city for which the lands or flats are taken within one 
year after the taking, and costs shall be taxed and ex- 
ecution issued as in civil cases. 
^wn?»k Section 7. The metropolitan park commission, 

haYee'xciuflive ^^^^ ^^^ work provided for in the preceding sections 
controiotdrai, jg fluigjied^ shall, subjoct to the powers vested by law 
in the state board of health, have exclusive control of 
the dam and lock and of the baain and river between 
the dam and the city of Walthani, as a part of the met- 
ropolitan parks system, and of all poles, wires and other 
structures placed or to be placed on, across, over or in 
any part of said basin, dam or lock, and of the placing 
thereof, except the part of the dam used as a highway 
and the bridges and other structures erected by any city 
May make or town withiu its limits and upon its own lands ; may 
re^iBiionB, make reasonable rules and regulations, not impairing 
freight traffic, for the care, maintenance, protection 
and policing of the baain; and throughout the year 
shall operate the lock without charge, maintain the 
lock, channels and canals aforesaid at the depths afore- 
said, and clear of obstructions caused by natural shoal- 
ing or incident to the building of the dam, and maintain 
the water in the baain at such level, and the lock, chan- 
nels and canals sufficiently clear of obstructions by ice 
BO that any vessel ready to pass through the lock, and 
requiring no more depth of water than aforesaid, can 
NoUceiobe paBS through to the wharves aforesaid. In the event 
oi emergencr of an emergency, requiring the temporary reduction of 
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Buch level, notice thereof shall be given to the occu- J^'^'^'w 
pantB of said wharves, and such reduction shall not be redncuoii ot 
lower nor continue longer than the emergency requires. 
Said metropolitan park commission may order the re- nemoTni oi 
moval of all direct sewage or factory waste as a com- or tuciory 
moD nuisance from the river and its tributaries below ordered, eic- 
the city of Waltham; and no sewer, drain, overflow or 
other outlet for factory or house drainage shall here- 
after be connected with the basin below said city with- 
out the approval of the metropolitan park commiaaion. 

Section 8. The Commonwealth shall in the first Parownto* 
instance pay all expenses incurred in carrying out the 
provisions of the preceding sections, and the same shall, 
except as provided in the following section, constitute 
part of the cost of construction and maintenance of 
the metropolitan parks system ; and in addition to the 
amounts heretofore authorized for such construction 
the treasurer and receiver-general shall, from time to 
time, as authorized by the governor and council, issue 
notes, bonds -or scrip, in the name and behalf of the 
Commonwealth, entitled Charles River Basin Loan, to charies Elver 
the amount which the commission may deem necessary 
for the expenses incurred under tlie first six sections of 
this act; and all acts and parts of acts relative to loans 
for such construction and providing for their payment 
shall, so far as tliey may be applicable and not incon- 
sistent herewith, apply to such notes, bonds and scrip 
and to their payment. 

Section 9. The commissioners next appointed under Appomon- 
tbe provisions of chapter four hundred and nineteen of expeuaeB, etc 
the acts of the year eighteen hundred and ninety-nine, 
and amendments thereof, in apportioning the expenses 
of maintaining the metropolitan parks system shall in- 
clude as part thereof the expense of maintenance in- 
curred under the preceding sections of this act; shall 
also determine, as they shall deem just and equitable, 
what portion of the total amount expended for con- 
struction under sections three, four, five and six of this 
act shall be apportioned to the cities of Boston and Cam- 
bridge as the cost of the removal of Craigie bridge and 
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to dooertslD 



may be built 



the conBtruction of & suitable bridge in place thereof, 
and the remainder shall be considered and treated aa 
part of the cost of construction of the metropolitan 
park system. The treasurer and receiver-general shall 
determine the payments to be made each year by said 
cities, one-half by each, to meet the interest and sink- 
ing fund requirements for the amounts apportioned to 
them as the cost of euch bridge, and the same shall be 
paid by each city into the treasury of the Common- 
wealth as part of its state tax. 

Section 10. The city of Boston, by such officer or 
officers aa the mayor may designate, shall torthvith 
after the passage of this act do such dredging in the 
Back Bay Fens as the board of health of said city may 
require; shall construct a conduit between Huntington 
avenue and Charles river, to form an outlet into Charles 
river for the commissioners' channel of Stony brook ; 
shall reconstruct the present connections between the 
river and the Fens so as to allow free access of water 
from the river into the streams and ponds in the Fens 
and thence into the river; and shall construct a sewer 
in the rear of the houses on the north side of Beacon 
street between Otter and Hereford streets. Such officer 
or officers may construct a conduit between Green street 
and Forest Hills, and may construct or rebuild within 
five years one or more conduits for Stony brook between 
the westerly side of Elmwood street and the Fens: 
provided, however, that the expense of such conduits 
between Green street and Forest Hills and between 
Elmwood street and the Fens shall be paid for out 
of the annual appropriation for sewer construction, 
under the provisions of chapter four hundred and 
twenty-six of the acts of the year eighteen hundred 
and ninety-seven and acts in amendment thereof or 
in addition thereto. 

Section 11. The board of park commissioners of 

I Boston may, with the approval of the mayor, bnild a 

wall or embankment on the Boston side of Charles 

river, beginning at a point in the southwest comer 

of the stone wall of the Gharlesbank, thence running 
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Boutheriy by a straight or curved line to a point in 
Charles river not more than three hundred feet dis- 
tant westerly from the harbor commissionerB' line, 
measuring on a line perpendicular to the said com- 
miasionera' line at ita intersection with the southerly 
line of Mount Vernon street, but in no place more 
than three hundred feet westerly from said commis- 
sioners' line; thence continuing southerly and west- 
erly by a curved line to a point one hundred feet or 
less from the wall in the rear of Beacon street; thenee 
by a line substantially parallel with' said wall to the 
easterly line of the Back Bay Fena, extended to inter- 
sect said parallel line. 

Section 13. The board of park commiaaioners of S^r^,''"^,'; 
-^ aftU, etc-f may 

said city may take, in fee or otherwise, by purchase or S^lbu^sii " 
otherwise, for said city, for the purpose of a public 
park such lands, flats and lands covered by tide water 
between Charles, Brimmer and Back streets and the 
line of the wall or embankment aforesaid, as the mayor 
shall approve, by filing in the registry of deeds for the 
county of Suffolk a description thereof sufficiently ac- 
curate for identification, signed by a majority of the 
commissioners, and shall construct a public park on 
the lands so taken ; and any person whose property is 
so taken may have compensation therefor as deter- 
mined by agreement with the board, and if they can- 
not agree, the amount thereof may be determined by 
a jury in the anperior court for the county of Suffolk, 
under the same provisions of law, so far as they may 
be applicable, which apply in determining the value 
of lands taken for highways under chapter forty-eight 
of the Revised Lawe, upon petition therefor by the 
board, or by such person, filed in the clerk's office of 
said court against said city within one year after the 
taking, and costs shall be taxed and execution issued 
as in civil cases. 

Section 13. The city of Boston shall pay the ex- ctt; oi Boston 
perisea incurred under sections ten, eleven and twelve eipeuMs, etc. 
of thia act, except as otherwise provided in section ten 
of thia act ; and to meet said expenses the city treas- 
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citv treaBurar xiTeT of the citv shall, from time to time, on the request 
to laaue bonda, j ' ' i 

eic. of the mayor, issue and sell bonds of the city to an 

amount not exceeding eight hundred thousand dollars, 
and the bonds so issued shall not be reckoned in deter- 
mining the legal limit of indebtedness of the city. 
The B^" Section 14. The lock shall be built above the lower 

r'""™^'rtidn ''"^ "^^ *^^ dam, and the Boston and Maine Railroad 
atnittuTBs, etc. shall, before the dam is completed, remove its bridge, 
piles and any other structures in Charles river which 
are southerly or westerly of a line defined in red on a 
plan filed in the office of the board of harbor and land 
commisBi oners, marked " Plan showing line from above 
or southwest of which the Boston & Maine Railroad 
shall remove all of its structures in Charles River and 
between the harbor lines. May 35, 1903. Woodward 
Emery, Chairman of Harbor and Land Commissioners " ; 
and may rebuild the same northerly and easterly of the 
line so defined. The draw in the new bridge shall not 
be easterly of nor more than fifty feet westerly from the 
location of the present draw, and shall be so located 
as to be directly opposite the lock. Within the limits 
herein prescribed the commission shall determine the 
position of the lock and draw. 
Enforcement SECTION 15. The Supreme judicial court and the 
o(act,eic. superior court shall, upon application of any party in 
interest, including any owner or occupant of property 
abutting on the basin or on Broad canal or Lechmere 
canal, have jurisdiction to enforce, or prevent violation 
of, any provision of this act, and any order, rule or 
regulation made under authority thereof. 
Bapeii. Section 16. Chapter three hundred and forty-four 

of the acts of the year eighteen hundred and ninety- 
one, as amended by section one of chapter four hun- 
dred and thirty-five of the acts of the year eighteen 
hundred and ninety-three, and chapter five hundred 
and thirty-one of the acta of the year eighteen hun- 
dred and ninety-eight are hereby repealed. 
mienwwke Section 17, This act shall take effect on the first 
day of July in the year nineteen hundred and three. 
[Approved June M, 1903. 
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[ChAFTEB 107 OF THE RESOLVES OE THE TEAR 1904.] 

Resolve to provide for the Acceptance by the 
Commonwealth of the Conditions and Limi- 
tations set forth in a Certificate of the 
Acting Secretary of War of the United 
States relating to the Construction and 
Maintenance of the Charles Rives Dam. 
Resolved, That the express conditions and limitations 
set forth in a certificate of Robert Shaw Oliver, acting riTerdain, 
secretary of war, under date of the eighteenth day of ancaotcertaiD 
May, nineteen hundred and four, relating to the con- etc 
atruction and maintenance of a dam across the Charles 
river, and to the maintenance of channels in connec- 
tion therewith, be, and hereby are, accepted, and the 
obligations thereof assumed by the Commonwealth, as 
follows ; — 

1. That detailed plans for the lock and dam, and 
of all channels to be dredged outside established har- 
bor lines, shall be submitted to the secretary of war, 
and that the work be not begun until such plans have 
received his approval. 

2. That the Charles river basin commission, or its 
successors, shall operate the lock, at their own expense, 
as a free navigable waterway of the United States, sub- 
ject to such regulations as the secretary of war may 
promulgate. 

3. That the emptying of the basin shall be subject 
to regulation by the secretary of war. 

4. That the Charles river basin commission shall 
dredge and maintain in the basin, from the head of the 
lock to the channel in the river, a channel one hundred 
feet wide and eighteen feet deep at mean low water, in 
a location to be approved by the secretary of war. 
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5. That, whenever called upon to do so by the sec- 
retary of war, the Charles river basin commiesion shall 
deepen two and two-tenths feet the channel eighty feet 
wide called for by the present approved project for the 
improvement of Charles river by the United States, 
known as the project of June fourteen, eighteen hun- 
dred and eighty, the said deepening to extend as far 
as Braekett's wharf. 

6. That the Commonwealth of MaeBachusetts shall 
maintain in the Charles river from the head of the 
thirty-five foot channel at Charles river bridge to the 
dam and lock, the necessary depth and width of chan- 
nel for the commerce of the river, as fixed by the sec- 
retary of war. 

7. That the alterations in the bridge of the Boston 
and Maine Railroad ordered by said act of the general 
court of Massachusetts shall be made, approval of the 
plans by the secretary of war being obtained, as re- 
quired by law. 

8. That the approval hereby granted shall not be 
construed as authorizing any invasion of property 
rights, or any act whereby a claim for damages 
against the United States might arise. [Approved 
June S, 1904. 
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